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Introduction {#sec005}
============

Methamphetamine (MA) has been widely recognized as the original factor contributing to several problems from individual health problems to social problems, including physical and mental health problems \[[@pone.0234923.ref001]\], poor family relationships \[[@pone.0234923.ref002]\], social problems \[[@pone.0234923.ref003]\], and interference with country economic growth \[[@pone.0234923.ref004]\]. Today, MA use is resulting in large social and economic problems globally \[[@pone.0234923.ref005]\]. Many communities have faced a severe stage of problems associated with MA use, particularly disruption of community economic growth \[[@pone.0234923.ref006]\]. The United Nations Office on Drugs and Crime (UNODC) reported that 5.6% (275 million people) of the global population aged 15--64 years used drugs at least once in 2016 \[[@pone.0234923.ref007]\]. In 2018, a study reported that MA was the second most commonly used illicit drug worldwide, and the Southeast Asia region was the most impacted region, including Thailand \[[@pone.0234923.ref008]\]. In 2019, the Department of Mental Health Ministry of Public Health, Thailand reported that there were 2.7 million Thai youths using MA \[[@pone.0234923.ref009]\]. Northern Thailand is considered a region of MA production and distribution due to sharing borders with Myanmar and Laos, which are recognized as the largest regions of MA production in the world \[[@pone.0234923.ref010]\]. Today, MA is becoming easily available in these areas due to the decrease in its price, particularly in border areas \[[@pone.0234923.ref011]\].

The most vulnerable group for MA use is the youth group \[[@pone.0234923.ref012]\]. Youths range in age from 15--24 years according to the definition of the United Nations \[[@pone.0234923.ref013]\]. Youths with poor socioeconomic status are reported as the group most vulnerable to MA use in Thailand, and this is particularly true among hill tribe youths \[[@pone.0234923.ref014]\]. The hill tribe is a group of people who have migrated into Thailand from southern China over several centuries \[[@pone.0234923.ref015]\] which is consisted of six main tribes: Akha, Lahu, Yao, Karen, Hmong, and Lisu \[[@pone.0234923.ref016]\]. The United Nations reported that most of the hill tribe people in Thailand lived below the poverty level in Thailand \[[@pone.0234923.ref017]\]. Akha is the largest group, followed by Lahu \[[@pone.0234923.ref016]\]. These two groups accounted for more than 70.0% \[[@pone.0234923.ref018]\] of the total hill tribe populations in Thailand, which was 3.5--4 million in 2018 \[[@pone.0234923.ref019]\]. Akha and Lahu have their own culture, language, and lifestyle pattern, including attitudes and perceptions toward drugs. Most Akha and Lahu villages are settled along the hill and border areas of Thailand-Myanmar and Thailand-Laos; therefore, it is not difficult for villagers to access MA.

Childhood experiences are widely studied in various populations in different aspects, including health problems \[[@pone.0234923.ref020]\]. In 2014, a study in China reported that some childhood experiences were associated with MA use in adulthood \[[@pone.0234923.ref021]\]. A study in the United States also reported that childhood experience and household dysfunction were associated with many health problems at later ages, including death in adults \[[@pone.0234923.ref022]\]. People begin using MA for different purposes, such as to have fun, to get more energy to work or to be accepted by peers \[[@pone.0234923.ref023]\]. Akha and Lahu youths begin using MA for several reasons, such as persuasion from their peers and level of access drugs \[[@pone.0234923.ref024]\]. However, there is no study detecting the associations between childhood experiences and MA use, particularly in hill tribe youths in Thailand, who are recognized as one of the most vulnerable populations for MA use.

Therefore, the study aimed to estimate the prevalence of MA use and determine the association of childhood experience with MA use among Akha and Lahu youths aged 15--24 years who lived in northern Thailand. The findings could be used to develop public health interventions for reducing MA use among Akha and Lahu hill tribe youths in Thailand.

Methods {#sec006}
=======

Study design {#sec007}
------------

A cross-sectional study design was applied to collect data from the selected participants.

Study population {#sec008}
----------------

The study population included Akha and Lahu youths aged 15--24 years who lived in Chiang Rai Province, Thailand, in 2019.

Study sample {#sec009}
------------

The study sample was composed of Akha and Lahu youths aged 15--24 years who lived in Chiang Rai Province in 2019 and were randomly selected for the study. However, those who could not identify themselves as members of the Akha or Lahu tribes were excluded from the study. Moreover, both participants and parents who could not provide essential information regarding the study protocols were also excluded from the study.

Sample size {#sec010}
-----------

The sample size was calculated by the standard formula for a cross-sectional study design \[[@pone.0234923.ref025]\]. After the calculation, based on the assumption of p = 0.27 \[[@pone.0234923.ref026]\], q = 0.73, and e = 0.05, there were 670 participants required for the analysis: approximately 335 for the Lahu tribe and another 335 for the Akha tribe.

Since, there is no scientific data available on the prevalence of the MA use among the hill tribe population, then, the calculation for the sample size was based on the information (prevalence) from the study conducted in Thai youth who lived in the central of Bangkok which was conducted by Toeam, et al \[[@pone.0234923.ref026]\]. Moreover, based on the information of the number of populations between the Akha and Lahu which was reported by the Hill tribe Welfare and Development Center \[[@pone.0234923.ref018]\], two tribes had similar size of the population living in 243 Akah villages (approximately 60,000 population) and 216 Lahu villages (approximately 50,000 population).

Steps of data collection {#sec011}
------------------------

In 2018, there were 243 Akha villages and 216 Lahu villages in Chiang Rai Province. Ten villages from each tribe were randomly selected by a simple random method. Government officers who were responding to the selected villages were asked for approval to perform the study in the targeted villages. After obtaining approval for access to the villages from the district officers, cooperation from the village headmen was obtained before collecting data. The lists of youths aged 15--24 years in the selected villages were obtained from the village headmen. All eligible individuals according to the lists received from the village headman were invited to participate in the study: 496 people from 10 Akha villages and 518 people from 10 Lahu villages. Appointments were made five days before assessing the participants to complete the questionnaire.

All participants were provided all information regarding the study protocols, particularly the security of the information obtained from all participants. Informed consent was obtained before completion of the questionnaire. Questionnaires were packed and sealed before being provided to the participants. Questionnaires were completed by participants in a personal private place and returned to researchers the next day. All questions in part one, two, four, five, and six were completed by participants (children) including part of socio-economic status of the family (part two), and nobody knew the content before reaching to researcher. However, questions in part three were separated and completed by their parents. A few people could not completely use Thai, then they were interviewed by researcher to complete the questionnaire. The reason to collect the information on experience of violence during individual's aged 0--5 years, from parents was to improve the quality of the information. This protocol was proved from the pilot phase. The process of completion of the questionnaire was blinded, and no information could be referred back to any individual. The questionnaires were sent back to the researcher on the next day and completely sealed. All questionnaires were destroyed properly after coding. Data file was kept with security code.

Research instruments {#sec012}
--------------------

The questionnaire was developed based on the literature and discussion with five experts who were working in the fields of youth and child behaviors (3 people) and behaviors related to MA use (2 people) including the findings from our previous study \[[@pone.0234923.ref024]\]. The questionnaire consisted of six parts. In part one, 10 questions were used to collect data on general information such as age, sex, tribe, marital status, etc. In part two, 16 questions were used to collect information on the family, such as the relationship of the parents, number of family members, monthly family income, etc. In part three, 11 questions were used to collect an individual's experience from 0--5 years of age, including abuse experience, such as history of assault and abuse from family members, abuse from peers in school, and sexual abuse. In this section, all information was obtained from the parents. In part four, 13 questions were used to collect information on history of being assaulted or abused while aged 6--14 years, including a history of school expulsion, assault by family members, assault by their peers, etc. In part five, 26 questions were used to collect information on personal behaviors such as smoking behavior, alcohol use, amphetamine use, etc. In part six, 20 questions were used to collect information on knowledge and attitude toward MA use. At the end of questionnaire, it appeared a short question on asking the experience in use of MA.

Subsequently, the questionnaire was examined for content validity by the item-objective congruence (IOC) technique, which was executed by three external experts in relevant fields: public health, psychology, and psychiatry. The feasibility and reliability of the questionnaire were detected by piloting with 10 selected Akha youths (5 males and 5 females) and another 10 selected Lahu youths (5 males and 5 females). The questionnaires were conducted three (3) times in the same piloting samples before being ready for use in the field. The sequencing and appropriateness of the questions were tested in the first and second rounds of the pilot. The last round was aimed at testing the reliability, which was found to have a Cronbach's alpha of 0.78. The process of filling the questionnaire lasted 25 minutes for youth and 10 minutes for parents.

Statistical analysis {#sec013}
--------------------

Data were coded and double entered into an Excel file. Data files were transferred into SPSS version 24 (SPSS, Chicago, IL) for analysis. Descriptive data analysis was performed; categorical data were described in percentages. The means and its standard deviations (SDs) were used to describe the characteristics of continuous data. Logistic regression was used to detect the associations of childhood experiences with MA use among the Akha and Lahu youths at the significance level of alpha 0.05. The "Enter" mode was used in the step of selection independent variables into the statistical model. The pseudo R^2^ of Cox-Snell R^2^ and Nagelkerke R^2^, and the Hosmer- Lemshow chi-square were used to determine the fit of the model in all steps. Some variables were controlled the effect in the model which were determined as the confounder factors for the prediction. In the final model, all significant variables and controlled variables were fitted before making interpretations.

Ethical approval and consent to participate {#sec014}
-------------------------------------------

All research concept, procedures, and instruments were approved by the Mae Fah Luang University Research Ethic Committee on Human Research (REH-60141). Participants were asked their wiliness to participate the study by obtaining written informed consent form before completion the questionnaire in a private and confident room. Among those participants aged less than 18 years, parents were asked to agree in providing information in the questionnaire on behalf of their children by signing on the informed consent.

Results {#sec015}
=======

The participation rate was 77.6% (385 out of 496) in Akha, and 62.7% (325 out of 518) in Lahu. A total of 710 participants participated in the study; 54.2% were Akha, 52.5% were females, 50.6% were aged 15--17 years (mean = 18.1, SD = 2.7), and 11.4% did not have Thai ID cards. The majority were single (91.8%) and Christian (60.1%). Most participants had a high school and lower education (84.8%), lived with their parents (63.7%), and had 4--6 family members (66.9%) ([Table 1](#pone.0234923.t001){ref-type="table"}).

10.1371/journal.pone.0234923.t001

###### General characteristics of the participants.
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  Characteristics                         Total n (%)   Akha n (%)   Lahu n (%)
  --------------------------------------- ------------- ------------ ------------
  **Total**                               710 (100.0)   385 (54.2)   325 (45.8)
  **Sex**                                                            
   Male                                   337 (47.5)    190 (49.4)   147 (45.2)
   Female                                 373 (52.5)    195 (50.6)   178 (54.8)
  **Age** (years)                                                    
   15--17                                 359(50.5)     208 (54.0)   151 (46.5)
   18--20                                 216 (30.4)    119 (30.9)   97 (29.8)
   21--24                                 135 (19.0)    58 (15.1)    77 (23.7)
  Mean = 18.04, SD = 2.67                                            
  **Marital status**                                                 
   Single                                 652(91.8)     372 (96.6)   280 (86.2)
   Married                                55(7.5)       12 (3.1)     43 (13.2)
   Other                                  3(0.3)        1 (0.3)      2 (0.6)
  **Religion**                                                       
   Buddhist                               283(39.9)     128 (33.2)   155 (47.7)
   Christian                              427(60.1)     257 (66.8)   170 (52.3)
  **Education**                                                      
   No educated                            71(10.0)      22 (5.7)     49 (15.1)
   Primary school                         76(10.7)      18 (4.7)     58 (17.8)
   Secondary school                       163(23.0)     87 (22.6)    76 (23.4)
   High school                            292(41.1)     209 (54.3)   83 (25.5)
   Vocational and university              108(15.2)     49 (12.8)    59 (18.2)
  **Occupation**                                                     
   Student                                448(63.1)     288 (74.8)   160 (49.2)
   Employed                               126(17.7)     50 (12.9)    76 (23.4)
   Agriculturist                          17(2.4)       8 (2.1)      9 (2.8)
   Unemployed                             119(16.8)     39 (10.1)    80 (24.6)
  **Thai identification** (ID) **card**                              
   Yes                                    629(88.6)     339 (88.1)   290 (89.2)
   No                                     81(11.4)      46 (11.9)    35 (10.8)
  **Village location**                                               
   Rural                                  352(49.6)     176 (45.7)   176 (54.2)
   Semi-urban                             358(50.4)     209 (54.3)   149 (45.8)
  **Living with**                                                    
   Parents                                452(63.7)     241 (62.6)   211 (64.9)
   Father                                 49(6.9)       29 (7.5)     20 (6.2)
   Mother                                 86(12.1)      59 (15.3)    87 (8.3)
   Stepfather or stepmother               19(2.7)       16 (4.2)     3 (0.9)
   Relatives                              104(14.6)     40 (10.4)    64 (19.7)
  **Parents' status**                                                
   Married and living together            510(71.8)     272 (70.6)   238 (73.2)
   Either father or mother died           61(8.6)       38 (9.9)     23 (7.1)
   Both father and mother died            13(1.8)       6 (1.5)      7 (2.2)
   Separated                              60(8.5)       38 (9.9)     22 (6.7)
   Divorced                               66(9.3)       31 (8.1)     35 (10.8)
  **Number of family members** (people)                              
   ≤ 3                                    119(16.8)     65 (16.9)    54 (16.6)
   4--6                                   475(66.9)     246 (63.9)   229 (70.5)
   ≥ 7                                    116(16.3)     74 (19.2)    42 (12.9)
  **Family income per month** (baht)                                 
   ≤ 10,000                               213(30.0)     104 (27.0)   109 (33.5)
   10,001--20,000                         44(6.2)       26 (6.8)     18 (5.5)
   ≥ 20,001                               44(6.2)       32 (8.3)     12 (3.7)
   Unknown                                409(57.6)     223 (57.9)   186 (57.3)

More than half of the participants had a family member who smoked (52.4%) and used alcohol (56.3%), while a few participants had a family member who used other substances. In the comparison analysis in experiences of family members on exposing to drugs and alcohol use between two tribes, it was found that no variable was found statistical significance ([Table 2](#pone.0234923.t002){ref-type="table"}).

10.1371/journal.pone.0234923.t002

###### Experiences of family members on exposing to drugs and alcohol.
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  Exposure                                                 Total   Akha   Lah   χ^2^ *(p-value)*                
  -------------------------------------------------------- ------- ------ ----- ------------------ ----- ------ ------------------
  **Having family member who ever smoked**                                                                      
   No                                                      338     47.6   191   49.6               147   45.2   1.36 *(0*.*244)*
   Yes                                                     372     52.4   194   50.4               178   54.8   
  **Having family member who ever used alcohol**                                                                
   No                                                      310     43.7   158   41.0               152   46.8   2.35 *(0*.*125)*
   Yes                                                     400     56.3   227   59.0               173   53.2   
  **Having family member who ever used glue**                                                                   
   No                                                      690     97.2   378   98.2               312   96.0   3.07 *(0*.*080)*
   Yes                                                     20      2.8    7     1.8                13    4.0    
  **Having family member who ever used methamphetamine**                                                        
   No                                                      684     96.3   371   96.4               313   96.3   0.02 *(0*.*968)*
   Yes                                                     26      3.7    14    3.6                12    3.7    
  **Having family member who ever used heroin**                                                                 
   No                                                      696     98.0   377   97.9               319   98.2   0.05 *(0*.*825)*
   Yes                                                     14      2.0    8     2.1                6     1.8    
  **Having family member who ever used opium**                                                                  
   No                                                      687     96.8   376   97.7               311   95.7   2.18 *(0*.*140)*
   Yes                                                     23      3.2    9     2.3                14    4.3    

\*Significant level at α = 0.05

The majority of caregivers while the participants were aged 0--5 years were mothers (72.4%), and most of the participants were supported by their family (58.2%). A few people had accidents (16.8%) and were hospitalized (29.4%) due to a health problem. Eighty-seven participants (12.3%) were assaulted by family members, and 15.6% were assaulted by peers in school. While having a comparison between tribes in the potential exposures relevant to MA use while aged 0--5 years, four variable were found the statistical differences; main care giver (p-value = 0.014), having accident (p-value = 0.035), having been hospitalized (p-value = 0.015), and having been physically assaulted by peer in school (p-value = 0.025) ([Table 3](#pone.0234923.t003){ref-type="table"}).

10.1371/journal.pone.0234923.t003

###### Potential exposures relevant to MA use while aged 0--5 years.
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  Family information                                                                              Total   Akha   Lahu   χ^2^ *(p-value)*                
  ----------------------------------------------------------------------------------------------- ------- ------ ------ ------------------ ----- ------ ----------------------------------------------------------
  **Main caregiver**                                                                                                                                    
   Mother                                                                                         514     72.4   268    69.6               246   75.7   14.34 *(0*.*014*[\*](#t003fn001){ref-type="table-fn"}*)*
   Father                                                                                         87      12.3   62     16.1               25    7.7    
   Stepfather                                                                                     10      1.4    3      0.8                7     2.2    
   Stepmother                                                                                     11      1.5    7      1.8                4     1.2    
   Other relative                                                                                 88      12.4   45     11.7               43    13.2   
  **Used to be greatly supported by parents in regard to receiving desired food and beverages**                                                         
   No                                                                                             644     90.7   354    91.9               290   89.2   1.54 *(0*.*214)*
   Yes                                                                                            66      9.3    31     8.1                35    10.8   
  **Used to travel to desired places with support from parents**                                                                                        
   No                                                                                             556     78.3   306    79.5               250   76.9   0.68 *(0*.*410)*
   Yes                                                                                            154     21.7   79     20.5               75    23.1   
  **Used to be greatly supported by parents in regard to desired clothes and other items**                                                              
   No                                                                                             610     85.9   339    88.1               271   83.4   3.17 *(0*.*075)*
   Yes                                                                                            100     14.1   46     11.9               54    16.6   
  **Accident**                                                                                                                                          
   No                                                                                             591     83.2   310    80.5               281   86.5   4.46 *(0*.*035*[\*](#t003fn001){ref-type="table-fn"}*)*
   Yes                                                                                            119     16.8   75     19.5               44    13.5   
  **Hospitalization**                                                                                                                                   
   No                                                                                             501     70.6   257    66.8               244   75.1   5.88 *(0*.*015*[\*](#t003fn001){ref-type="table-fn"}*)*
   Yes                                                                                            209     29.4   128    33.2               81    24.9   
  **Head injury**                                                                                                                                       
   No                                                                                             600     84.5   326    84.7               274   84.3   0.02 *(0*.*893)*
   Yes                                                                                            110     15.5   59     15.3               51    15.7   
  **Physically assaulted by family member**                                                                                                             
   No                                                                                             623     87.7   337    87.5               286   88.0   0.04 *(0*.*850)*
   Yes                                                                                            87      12.3   48     12.5               39    12.0   
  **Physically assaulted by peer in school**                                                                                                            
   No                                                                                             599     84.4   314    81.6               285   87.7   5.03 *(0*.*025*[\*](#t003fn001){ref-type="table-fn"}*)*
   Yes                                                                                            111     15.6   71     18.4               40    12.3   

\*Significant level at α = 0.05

While participants were in the age range of 6--14 years, 65.4% were cared for by their mother, and few people had been supported by their family in regard to getting desirable food (5.2%) and travelling to desirable places (8.2%). Almost one-third had a head injury (16.2%). A few people were assaulted by family members (8.5%), assaulted due to their sexual orientation (4.1%), assaulted due to their socioeconomic status by their peers in school (12.1%), and sexually abused (1.3%). In the comparison analysis between tribes in the aspect of having the potential exposures relevant to MA use while aged 6--14 years, three (3) variable were found the statistical differences; having had travelled to desired places with support from parents (p-value = 0.02), had been greatly supported by parents in regards to desired clothes and other items (p-value = 0.048), and failed class examination (p-value = 0.010) ([Table 4](#pone.0234923.t004){ref-type="table"}).

10.1371/journal.pone.0234923.t004

###### Potential exposures relevant to MA use while aged 6--14 years.
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  Exposure                                                                                        Total   Akha   Lahu   χ^2^ *(p-value)*                
  ----------------------------------------------------------------------------------------------- ------- ------ ------ ------------------ ----- ------ ---------------------------------------------------------
  **Main caregiver**                                                                                                                                    
   Mother                                                                                         464     65.4   250    64.9               214   65.8   6.25 *(0*.*283)*
   Father                                                                                         113     15.9   70     18.2               43    13.2   
   Stepfather                                                                                     7       1.0    2      0.5                5     1.5    
   Stepmother                                                                                     15      2.1    8      2.1                7     2.2    
   Relatives                                                                                      111     15.6   55     14.3               56    17.3   
  **Used to be greatly supported by parents in regard to receiving desired food and beverages**                                                         
   No                                                                                             673     94.8   367    95.3               306   94.2   0.49 *(0*.*484)*
   Yes                                                                                            37      5.2    18     4.7                19    5.8    
  **Travelled to desired places with support from parents**                                                                                             
   No                                                                                             652     91.8   365    94.8               287   88.3   9.92 *(0*.*002*[\*](#t004fn001){ref-type="table-fn"}*)*
   Yes                                                                                            58      8.2    20     5.2                38    11.7   
  **Had been greatly supported by parents in regard to desired clothes and other items**                                                                
   No                                                                                             45      6.3    367    95.3               298   91.7   3.92 *(0*.*048*[\*](#t004fn001){ref-type="table-fn"}*)*
   Yes                                                                                            665     93.7   18     4.9                27    8.3    
  **Accident**                                                                                                                                          
   No                                                                                             578     81.4   311    80.8               267   82.2   0.22 *(0*.*639)*
   Yes                                                                                            132     18.6   74     19.2               58    17.8   
  **Hospitalization**                                                                                                                                   
   No                                                                                             557     78.5   293    76.1               264   81.2   2.74 *(0*.*098)*
   Yes                                                                                            153     21.5   92     23.9               61    18.8   
  **Head injury**                                                                                                                                       
   No                                                                                             595     83.8   315    81.8               280   86.2   2.44 *(0*.*118)*
   Yes                                                                                            115     16.2   70     18.2               45    13.8   
  **Expulsion from school**                                                                                                                             
   No                                                                                             693     97.6   374    97.1               319   98.2   0.77 *(0*.*380)*
   Yes                                                                                            17      2.4    11     2.9                6     1.8    
  **Assaulted by family member**                                                                                                                        
   No                                                                                             650     91.5   354    91.9               296   91.1   0.17 *(0*.*678)*
   Yes                                                                                            60      8.5    31     8.1                29    8.9    
  **Assaulted by peer in school**                                                                                                                       
   No                                                                                             622     87.6   330    85.7               292   89.8   2.77 *(0*.*096)*
   Yes                                                                                            88      12.4   55     14.3               33    10.2   
  **Insulted due to sexual orientation**                                                                                                                
   No                                                                                             681     95.9   372    96.6               309   95.1   1.08 *(0*.*300)*
   Yes                                                                                            29      4.1    13     3.4                16    4.9    
  **Insulted due to socioeconomic status**                                                                                                              
   No                                                                                             624     87.9   339    88.1               285   87.7   0.02 *(0*.*884)*
   Yes                                                                                            86      12.1   46     11.9               40    12.3   
  **Sexually abused**                                                                                                                                   
   No                                                                                             697     98.2   379    98.4               318   97.8   0.35 *(0*.*555)*
   Yes                                                                                            13      1.8    6      1.6                7     2.2    
  **Failed class examination**                                                                                                                          
   No                                                                                             420     59.2   211    54.8               209   64.3   6.59 *(0*.*010*[\*](#t004fn001){ref-type="table-fn"}*)*
   Yes                                                                                            290     40.8   174    45.2               116   35.7   

\*Significant level at α = 0.05

One hundred and three participants (14.5%) reported that they had used MA at least once in their life, 18.5% smoked, and 36.1% used alcohol. Most participants used Facebook (93.5%) and the Line application (73.8%). More than one-fourth (25.9%) had their urine tested for MA by police officer, and 7.6% had been arrested. Most participants had ≤5 close friends (78.6%), and of those close friends; 18.0% smoked, 27.5% used alcohol, and 2.1% used MA. The majority had an active and talkative personality (63.2%), were social (81.3%), and had high self-confidence (70.4%). While in the comparisons between tribes in behaviors and personalities, twelve (12) variables were found the statistical differences; regularly exercise (p-value = 0.001), ever played online games (p-value = 0.001), ever used Facebook (p-value = 0.001), frequency of Facebook use (p-value = 0.001), ever used the Line application (p-value = 0.004), ever tested for MA in urine by police officer (p-value\<0.001), number of close friends (p-value\<0.001), close friend who drink alcohol (p-value = 0.039), close friend who uses MA (p-value = 0.030), personality (p-value = 0.017), highly self-confident behavior (p-value = 0.014), and socialized behavior (p-value = 0.032) ([Table 5](#pone.0234923.t005){ref-type="table"}).

10.1371/journal.pone.0234923.t005

###### Participants' behaviors and personality.
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  Characteristics                                          Total   Akha   Lahu   χ^2^*(p-value)*                
  -------------------------------------------------------- ------- ------ ------ ----------------- ----- ------ ------------------------------------------------------------
  **Ever used MA at least once**                                                                                
   No                                                      607     85.5   330    85.7              277   85.2   0.03 *(0*.*855)*
   Yes                                                     103     14.5   55     14.3              48    14.8   
  **Ever smoked**                                                                                               
   No                                                      579     81.5   307    79.7              272   83.7   1.83 *(0*.*176)*
   Yes                                                     131     18.5   78     20.3              53    16.3   
  **Ever used alcohol**                                                                                         
   No                                                      454     63.9   235    61.0              219   67.4   3.08 *(0*.*079)*
   Yes                                                     256     36.1   150    39.0              106   32.6   
  **Regularly exercise**                                                                                        
   No                                                      90      12.7   29     7.5               61    18.8   20.10 *(0*.*001*[\*](#t005fn001){ref-type="table-fn"}*)*
   Yes                                                     620     87.3   356    92.5              264   81.2   
  **Ever played online games**                                                                                  
   No                                                      298     42.0   138    35.8              160   49.2   12.97 *(0*.*001*[\*](#t005fn001){ref-type="table-fn"}*)*
   Yes                                                     412     58.0   247    64.8              165   50.8   
  **Ever used Facebook**                                                                                        
   No                                                      46      6.5    13     3.4               33    10.2   13.36 *(0*.*001*[\*](#t005fn001){ref-type="table-fn"}*)*
   Yes                                                     664     93.5   372    96.6              292   89.8   
  **Frequency of Facebook use** (n = 664)                                                                       
   Sometimes                                               145     21.8   58     15.6              87    29.8   24.73 *(0*.*001*[\*](#t005fn001){ref-type="table-fn"}*)*
   Often                                                   203     30.6   110    29.6              93    31.8   
   Everyday                                                316     47.6   204    54.8              112   38.4   
  **Ever used the Line Application**                                                                            
   No                                                      186     26.2   84     21.8              102   31.4   8.34 *(0*.*004*[\*](#t005fn001){ref-type="table-fn"}*)*
   Yes                                                     524     73.8   301    78.2              223   68.6   
  **Frequency of use of the Line Application** (n = 524)                                                        
   Sometimes                                               202     38.5   117    38.9              85    38.1   1.87 *(0*.*392)*
   Often                                                   175     33.4   94     31.2              81    36.3   
   Everyday                                                147     28.1   90     29.9              57    25.6   
  **Experienced a broken heart**                                                                                
   No                                                      339     47.7   181    47.0              158   48.6   0.18 *(0*.*670)*
   Yes                                                     371     52.3   204    53.0              167   51.4   
  **Used to work in the night-work sector**                                                                     
   No                                                      688     96.9   375    97.4              313   96.3   0.70 *(0*.*402)*
   Yes                                                     22      3.1    10     2.6               12    3.7    
  **Used to have sex in exchange for items or money**                                                           
   No                                                      700     98.6   377    97.9              323   99.4   2.72 *(0*.*099)*
   Yes                                                     10      1.4    8      2.1               2     0.6    
  **Ever tested for MA in urine by police officer**                                                             
   No                                                      526     74.1   257    66.8              269   82.8   23.55 *(\<0*.*001*[\*](#t005fn001){ref-type="table-fn"}*)*
   Yes                                                     184     25.9   128    33.2              56    17.2   
  **Arrested**                                                                                                  
   No                                                      656     92.4   357    92.7              299   92.0   0.13 *(0*.*716)*
   Yes                                                     54      7.6    28     7.3               26    8.0    
  **Number of close friends** (people)                                                                          
   ≤ 5                                                     558     78.6   280    72.7              278   85.5   17.33 *(\<0*.*001*[\*](#t005fn001){ref-type="table-fn"}*)*
   6--10                                                   141     19.9   98     25.5              43    13.2   
   ≥ 11                                                    11      1.5    7      1.8               4     1.2    
  **Close friend who smokes**                                                                                   
   No                                                      582     82.0   306    79.5              276   84.9   3.53 *(0*.*060)*
   Yes                                                     128     18.0   79     20.5              49    15.1   
  **Close friend who drinks alcohol**                                                                           
   No                                                      515     72.5   267    69.4              248   76.3   4.28 *(0*.*039*[\*](#t005fn001){ref-type="table-fn"}*)*
   Yes                                                     195     27.5   118    30.6              77    23.7   
  **Close friend who uses glue**                                                                                
   No                                                      695     97.9   379    98.4              316   97.2   1.25 *(0*.*264)*
   Yes                                                     15      2.1    6      1.6               9     2.8    
  **Close friend who uses heroin**                                                                              
   No                                                      701     98.7   382    99.2              319   98.2   1.60 *(0*.*205)*
   Yes                                                     9       1.3    3      0.8               6     1.8    
  **Close friend who uses MA**                                                                                  
   No                                                      695     97.9   381    99.0              314   96.6   4.69 *(0*.*030*[\*](#t005fn001){ref-type="table-fn"}*)*
   Yes                                                     15      2.1    4      1.0               11    3.4    
  **Personality**                                                                                               
   Polite and quiet                                        200     28.2   100    26.0              100   30.8   8.20 (0.017[\*](#t005fn001){ref-type="table-fn"})
   Active and talkative                                    449     63.2   260    67.5              189   58.2   
   Stay alone                                              61      8.6    25     6.5               36    11.1   
  **Highly self-confident behavior**                                                                            
   No                                                      210     29.6   99     25.7              111   34.2   6.03 (0.014[\*](#t005fn001){ref-type="table-fn"})
   Yes                                                     500     70.4   286    74.3              214   65.8   
  **Socialized behavior**                                                                                       
   No                                                      133     18.7   61     15.8              72    22.2   4.61 *(0*.*032*[\*](#t005fn001){ref-type="table-fn"}*)*
   Yes                                                     577     81.3   324    84.2              253   77.8   

\* Significant level at α = 0.05

In the univariate analysis that was performed to identify factors associated with MA use among the Akha and Lahu hill tribe youths, there were several factors associated with MA use, such as sex, age, occupation, parents' marital status, number of family members, family member smoking status, family member alcohol use, and family member amphetamine use ([Table 6](#pone.0234923.t006){ref-type="table"}).
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###### Univariate and multivariate analyses of factors associated with MA use among Akha and Lahu youths.

![](pone.0234923.t006){#pone.0234923.t006g}

  Factor                                                                                                                    MA use    Univariate analysis   Multivariate analysis                                                                                                              
  ------------------------------------------------------------------------------------------------------------------------- --------- --------------------- ----------------------- ---------- --------- -------------- ---------------------------------------------- --------- ------------- ----------------------------------------------
  **Total**                                                                                                                 **103**   **14.5**              **607**                 **85.5**   **N/A**   **N/A**        **N/A**                                        **N/A**   **N/A**       **N/A**
  **Sex**                                                                                                                                                                                                                                                                                      
   Male                                                                                                                     91        27.0                  246                     73.0       11.13     5.97--20.76    \<0.001[\*](#t006fn001){ref-type="table-fn"}   4.75      2.27--9.95    \<0.001[\*](#t006fn001){ref-type="table-fn"}
   Female                                                                                                                   12        3.2                   361                     96.8       1.00                                                                    1.00                    
  **Age** (years)                                                                                                                                                                                                                                                                              
   15--17                                                                                                                   35        9.7                   324                     90.3       1.00                                                                    1.00                    
   18--20                                                                                                                   35        16.2                  181                     83.8       1.79      1.08--2.96     0.023[\*](#t006fn001){ref-type="table-fn"}     1.90      0.98--3.69    0.059
   21--24                                                                                                                   33        24.4                  102                     75.6       3.00      1.77--5.06     \<0.001[\*](#t006fn001){ref-type="table-fn"}   2.51      1.11--5.71    0.028[\*](#t006fn001){ref-type="table-fn"}
  **Tribe**                                                                                                                                                                                                                                                                                    
   Akha                                                                                                                     55        14.3                  330                     85.7                                                                                                       
   Lahu                                                                                                                     48        14.8                  277                     85.2       1.04      0.68--1.58     0.855                                                                  
  **Marital status**                                                                                                                                                                                                                                                                           
   Single                                                                                                                   96        14.7                  556                     85.3       1.00                                                                                            
   Married                                                                                                                  6         10.9                  49                      89.1       2.90      0.26--32.25    0.387                                                                  
   Other                                                                                                                    1         33.3                  2                       66.7       0.71      0.30--1.70     0.441                                                                  
  **Religion**                                                                                                                                                                                                                                                                                 
   Buddhist                                                                                                                 44        15.5                  239                     84.5       1.00                                                                                            
   Christian                                                                                                                59        13.8                  368                     86.2       0.87      0.57--1.33     0.522                                                                  
  **Education**                                                                                                                                                                                                                                                                                
   Non-educated                                                                                                             19        26.8                  52                      73.2       4.39      0.53--36.04    0.169                                                                  
   Primary school                                                                                                           20        26.3                  56                      73.7       4.23      0.52--35.10    0.175                                                                  
   Secondary school                                                                                                         21        12.9                  142                     87.1       1.78      0.22--14.36    0.591                                                                  
   High school                                                                                                              36        12.3                  256                     87.7       1.69      0.21--13.37    0.620                                                                  
   Vocational and university                                                                                                7         6.5                   101                     93.5       1.00                                                                                            
  **Occupation**                                                                                                                                                                                                                                                                               
   Student                                                                                                                  37        8.3                   411                     91.7       1.00                                                                                            
   Employed                                                                                                                 31        24.6                  95                      75.4       3.66      2.13--6.31     \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
   Agriculturalist                                                                                                          4         23.5                  13                      76.5       3.42      1.03--10.98    0.040[\*](#t006fn001){ref-type="table-fn"}                             
   Unemployed                                                                                                               31        26.1                  88                      73.9       3.91      2.30--6.65     \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
  **Thai identification card**                                                                                                                                                                                                                                                                 
   Yes                                                                                                                      97        15.4                  532                     84.6       1.00                                                                                            
   No                                                                                                                       6         7.4                   75                      92.6       2.28      0.97--5.38     0.060                                                                  
  **Village location**                                                                                                                                                                                                                                                                         
   Rural                                                                                                                    45        12.8                  307                     87.2       1.00                                                                                            
   Semiurban                                                                                                                58        16.2                  300                     83.8       1.32      0.87--2.01     0.197                                                                  
  **Parents' marital status**                                                                                                                                                                                                                                                                  
   Living together                                                                                                          57        11.2                  453                     88.8       1.00                                                                                            
   Either father or mother died                                                                                             15        24.6                  46                      75.4       2.59      1.36--4.94     0.004[\*](#t006fn001){ref-type="table-fn"}                             
   Both father and mother died                                                                                              1         7.7                   12                      92.3       0.66      0.09--5.19     0.695                                                                  
   Separated                                                                                                                16        26.7                  44                      73.3       2.89      1.53--5.45     0.001[\*](#t006fn001){ref-type="table-fn"}                             
   Divorced                                                                                                                 14        21.2                  52                      78.8       2.14      1.12--4.10     0.022[\*](#t006fn001){ref-type="table-fn"}                             
  **Number of family members** (people)                                                                                                                                                                                                                                                        
   ≤ 3                                                                                                                      25        21.0                  94                      79.0       3.16      1.41--7.11     0.005[\*](#t006fn001){ref-type="table-fn"}                             
   4--6                                                                                                                     69        14.5                  406                     84.5       2.02      0.98--4.18     0.058                                                                  
   ≥ 7                                                                                                                      9         7.8                   107                     92.2       1.00                                                                                            
  **Family income per month** (baht)                                                                                                                                                                                                                                                           
   ≤ 10,000                                                                                                                 37        17.4                  176                     82.6       1.00                                                                                            
   10,001--20,000                                                                                                           7         15.9                  37                      84.1       0.90      0.37--2.17     0.815                                                                  
   ≥ 20,001                                                                                                                 6         13.6                  38                      86.4       0.75      0.30--1.01     0.547                                                                  
   Unknown                                                                                                                  53        13.0                  356                     87.0       0.71      0.45--1.12     0.139                                                                  
  **Having a family member who smokes**                                                                                                                                                                                                                                                        
   No                                                                                                                       30        8.9                   308                     91.1       1.00      1.59--3.95     \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
   Yes                                                                                                                      73        19.6                  299                     80.4       2.51                                                                                            
  **Having a family member who uses alcohol**                                                                                                                                                                                                                                                  
   No                                                                                                                       34        11.0                  276                     89.0       1.00                                                                                            
   Yes                                                                                                                      69        17.3                  331                     82.8       1.69      1.09--2.63     0.019[\*](#t006fn001){ref-type="table-fn"}                             
  **Having a family member who uses glue**                                                                                                                                                                                                                                                     
   No                                                                                                                       93        13.5                  597                     86.5       1.00                                                                                            
   Yes                                                                                                                      10        50.0                  10                      50.0       6.42      2.60--15.84    \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
  **Having family member who uses methamphetamine**                                                                                                                                                                                                                                            
   No                                                                                                                       89        13.0                  595                     87.0       1.00                                                                    1.00                    
   Yes                                                                                                                      14        53.8                  12                      46.2       7.80      3.50--17.40    \<0.001[\*](#t006fn001){ref-type="table-fn"}   5.04      1.66--15.32   0.004
  **Having a family member who uses heroin**                                                                                                                                                                                                                                                   
   No                                                                                                                       98        14.1                  598                     85.9       1.00                                                                                            
   Yes                                                                                                                      5         35.7                  9                       64.3       3.39      1.11--10.33    0.032[\*](#t006fn001){ref-type="table-fn"}                             
  **Having a family member who uses opium**                                                                                                                                                                                                                                                    
   No                                                                                                                       95        13.8                  592                     86.2       1.00                                                                                            
   Yes                                                                                                                      8         34.8                  15                      65.2       3.32      1.37--8.05     0.008[\*](#t006fn001){ref-type="table-fn"}                             
  **Main caregiver from the ages of 0--5 years**                                                                                                                                                                                                                                               
   Mother                                                                                                                   63        12.3                  451                     87.7       1.00                                                                                            
   Father                                                                                                                   17        19.5                  70                      80.5       1.74      0.96--3.14     0.067                                                                  
   Stepfather                                                                                                               4         40.0                  6                       60.0       4.77      1.31--17.38    0.018                                                                  
   Stepmother                                                                                                               3         27.3                  8                       72.7       2.69      0.69--10.39    0.153                                                                  
   Other relative                                                                                                           16        18.2                  72                      81.8       1.59      0.84--3.01     0.153                                                                  
  **Used to be greatly supported in regard to receiving desirable food and beverage from parents while aged 0--5 years**                                                                                                                                                                       
   No                                                                                                                       11        16.7                  55                      83.3       1.00                                                                                            
   Yes                                                                                                                      92        14.3                  552                     85.7       1.20      0.61--2.38     0.601                                                                  
  **Used to be greatly supported by parents in regard to travelling to desirable places while aged 0--5 years**                                                                                                                                                                                
   No                                                                                                                       27        17.5                  127                     82.5       1.00                                                                                            
   Yes                                                                                                                      76        13.7                  480                     86.3       1.34      0.83--2.17     0.230                                                                  
  **Used to be greatly supported by parents in regard to clothes and other items while aged 0--5 years**                                                                                                                                                                                       
   No                                                                                                                       23        23.0                  77                      77.0       1.00                                                                                            
   Yes                                                                                                                      80        13.1                  530                     86.9       1.98      1.17--3.33     0.010[\*](#t006fn001){ref-type="table-fn"}                             
  **Had accident while aged 0--5 years**                                                                                                                                                                                                                                                       
   No                                                                                                                       75        12.7                  516                     87.3       1.00                                                                                            
   Yes                                                                                                                      28        23.5                  91                      76.5       2.12      1.30--3.45     0.003[\*](#t006fn001){ref-type="table-fn"}                             
  **Had been hospitalized while aged 0--5 years**                                                                                                                                                                                                                                              
   No                                                                                                                       72        14.4                  429                     85.6       1.00                                                                                            
   Yes                                                                                                                      31        14.8                  178                     85.2       1.04      0.66--1.64     0.874                                                                  
  **Had head injury while aged 0--5 years**                                                                                                                                                                                                                                                    
   No                                                                                                                       83        13.8                  517                     86.2       1.00                                                                                            
   Yes                                                                                                                      20        18.2                  90                      81.8       1.38      0.81--2.37     0.235                                                                  
  **Had been physical assaulted by family member while aged 0--5 years**                                                                                                                                                                                                                       
   No                                                                                                                       77        12.4                  546                     87.6       1.00                                                                    1.00                    
   Yes                                                                                                                      26        29.9                  61                      70.1       3.02      1.80--5.07     \<0.001[\*](#t006fn001){ref-type="table-fn"}   2.29      1.02--5.21    0.045[\*](#t006fn001){ref-type="table-fn"}
  **Had been physical assaulted by peer in school while aged 0--5 years**                                                                                                                                                                                                                      
   No                                                                                                                       77        12.9                  522                     87.1       1.00                                                                                            
   Yes                                                                                                                      26        23.4                  85                      76.6       2.07      1.58--3.42     0.004[\*](#t006fn001){ref-type="table-fn"}                             
  **Major caregiver while aged 6--14 years**                                                                                                                                                                                                                                                   
   Mother                                                                                                                   55        11.9                  409                     88.1       1.00                                                                                            
   Father                                                                                                                   20        17.7                  93                      82.3       1.60      0.91--2.80     0.100                                                                  
   Stepfather                                                                                                               3         42.9                  4                       57.1       5.58      1.21--25.58    0.027[\*](#t006fn001){ref-type="table-fn"}                             
   Stepmother                                                                                                               7         46.7                  8                       53.3       6.51      2.27--18.65    \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
   Relatives                                                                                                                18        16.2                  93                      83.8       1.64      0.88--3.07     0.121                                                                  
  **Used to be greatly supported in regard to receiving desirable food and beverage from parents while aged 6--14 years**                                                                                                                                                                      
   No                                                                                                                       8         21.6                  29                      78.4       1.00                                                                                            
   Yes                                                                                                                      95        14.1                  578                     85.9       1.68      0.75--3.78     0.211                                                                  
  **Had been greatly supported by parents to travel to desirable places while aged 6--14 years**                                                                                                                                                                                               
   No                                                                                                                       15        25.9                  43                      74.1       1.00                                                                                            
   Yes                                                                                                                      88        13.5                  564                     86.5       2.24      1.19--4.19     0.012[\*](#t006fn001){ref-type="table-fn"}                             
  **Had been greatly supported by parents in regard to clothes and other items while aged 6--14 years**                                                                                                                                                                                        
   No                                                                                                                       96        14.4                  569                     85.6       1.00                                                                                            
   Yes                                                                                                                      7         15.6                  38                      84.4       1.09      0.47--2.52     0.837                                                                  
  **Had accident while aged 6--14 years**                                                                                                                                                                                                                                                      
   No                                                                                                                       79        13.7                  499                     86.3       1.00                                                                                            
   Yes                                                                                                                      24        18.2                  108                     81.8       1.14      0.85--2.32     0.186                                                                  
  **Had been hospitalized while aged 6--14 years**                                                                                                                                                                                                                                             
   No                                                                                                                       76        13.6                  481                     86.4       1.00                                                                                            
   Yes                                                                                                                      27        17.6                  126                     82.4       1.36      0.84--2.19     0.214                                                                  
  **Had head injury while aged 6--14 years**                                                                                                                                                                                                                                                   
   No                                                                                                                       78        13.1                  517                     86.9       1.00                                                                                            
   Yes                                                                                                                      25        21.7                  90                      78.3       1.84      1.11--3.05     0.017[\*](#t006fn001){ref-type="table-fn"}                             
  **Had been expelled from school while aged 6--14 years**                                                                                                                                                                                                                                     
   No                                                                                                                       92        13.3                  601                     86.7       1.00                                                                                            
   Yes                                                                                                                      11        64.7                  6                       35.3       11.98     4.33--33.17    \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
  **Had been physically assaulted by family member while aged 6--14 years**                                                                                                                                                                                                                    
   No                                                                                                                       80        12.3                  570                     87.7       1.00                                                                    1.00                    
   Yes                                                                                                                      23        38.3                  37                      61.7       4.43      2.50--7.84     \<0.001[\*](#t006fn001){ref-type="table-fn"}   3.15      1.32--7.54    0.010[\*](#t006fn001){ref-type="table-fn"}
  **Had been physically assaulted by peer in school while aged 6--14 years**                                                                                                                                                                                                                   
   No                                                                                                                       81        13.0                  541                     87.0       1.00                                                                                            
   Yes                                                                                                                      22        25.0                  66                      75.0       2.23      1.30--3.81     0.003[\*](#t006fn001){ref-type="table-fn"}                             
  **Had been insulted due to sexual orientation while aged 6--14 years**                                                                                                                                                                                                                       
   No                                                                                                                       97        14.2                  584                     85.8       1.00                                                                                            
   Yes                                                                                                                      6         20.7                  23                      79.3       1.57      0.62--3.96     0.338                                                                  
  **Had been insulted due to socioeconomic status while aged 6--14 years**                                                                                                                                                                                                                     
   No                                                                                                                       78        12.5                  546                     87.5       1.00                                                                                            
   Yes                                                                                                                      25        29.1                  61                      70.9       2.87      1.70--4.84     \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
  **Was sexually abused while aged 6--14 years**                                                                                                                                                                                                                                               
   No                                                                                                                       96        13.8                  601                     86.2       1.00                                                                                            
   Yes                                                                                                                      7         53.8                  6                       46.2       7.30      2.40--22.20    \<0.001\*                                                              
  **Failed a class examination while aged 6--14 years**                                                                                                                                                                                                                                        
   No                                                                                                                       62        14.8                  358                     85.2       1.00      0.69--1.61     0.087                                                                  
   Yes                                                                                                                      41        14.1                  249                     85.9       1.05      0.69--1.61     0.087                                                                  
  **Number of close friends** (people)                                                                                                                                                                                                                                                         
   ≤ 5                                                                                                                      77        13.8                  481                     86.2       1.00                                                                                            
   6--10                                                                                                                    23        16.3                  118                     83.7       2.12      0.73--2.02     0.447                                                                  
   ≥ 11                                                                                                                     3         27.3                  8                       72.7       2.23      0.61--9.02     0.216                                                                  
  **Having a close friend who smokes**                                                                                                                                                                                                                                                         
   No                                                                                                                       51        8.8                   531                     91.2       1.00                                                                                            
   Yes                                                                                                                      52        40.6                  76                      59.4       7.12      4.52--11.23    \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
  **Having a close friend who drinks alcohol**                                                                                                                                                                                                                                                 
   No                                                                                                                       57        11.1                  458                     88.9       1.00                                                                    1.00                    
   Yes                                                                                                                      46        23.6                  149                     76.4       2.48      1.61--3.81     \<0.001[\*](#t006fn001){ref-type="table-fn"}   2.42      1.24--4.72    0.009[\*](#t006fn001){ref-type="table-fn"}
  **Having a close friend who uses glue**                                                                                                                                                                                                                                                      
   No                                                                                                                       96        13.8                  599                     86.2       1.00                                                                                            
   Yes                                                                                                                      7         46.7                  8                       53.3       5.46      1.93--15.40    0.001[\*](#t006fn001){ref-type="table-fn"}                             
  **Having a close friend who uses heroin**                                                                                                                                                                                                                                                    
   No                                                                                                                       96        13.7                  605                     86.3       1.00                                                                                            
   Yes                                                                                                                      7         77.8                  2                       22.2       22.06     4.52--107.75   \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
  **Having a close friend who uses MA**                                                                                                                                                                                                                                                        
   No                                                                                                                       88        12.7                  607                     87.3       1.00                                                                                            
   Yes                                                                                                                      15        100.0                                         0.0        5.46      1.93--15.40    0.001[\*](#t006fn001){ref-type="table-fn"}                             
  **Personality**                                                                                                                                                                                                                                                                              
   Polite and quiet                                                                                                         25        4.0                   601                     96.0       1.00                                                                                            
   Active and talkative                                                                                                     54        90.0                  6                       10.0       0.96      0.58--1.59     0.865                                                                  
   Stays alone                                                                                                              24        3.8                   601                     96.2       4.54      2.34--8.81     \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
  **Highly self-confident personality**                                                                                                                                                                                                                                                        
   No                                                                                                                       20        9.5                   190                     90.5       1.00                                                                    1.00                    
   Yes                                                                                                                      83        16.6                  417                     83.4       1.89      1.23--3.17     0.016[\*](#t006fn001){ref-type="table-fn"}     2.35      1.17--4.69    0.016[\*](#t006fn001){ref-type="table-fn"}
  **Plays online games**                                                                                                                                                                                                                                                                       
   No                                                                                                                       27        9.1                   271                     90.9       1.00                                                                                            
   Yes                                                                                                                      76        18.4                  336                     81.6       2.27      1.42--3.62     0.001[\*](#t006fn001){ref-type="table-fn"}                             
  **Exercise regularly**                                                                                                                                                                                                                                                                       
   No                                                                                                                       24        26.7                  66                      73.3       1.00                                                                                            
   Yes                                                                                                                      79        12.7                  541                     87.3       0.40      0.24--0.68     0.001[\*](#t006fn001){ref-type="table-fn"}                             
  **Smokes**                                                                                                                                                                                                                                                                                   
   No                                                                                                                       34        5.9                   545                     94.1       1.00                                                                    1.00                    
   Yes                                                                                                                      69        52.7                  62                      47.3       17.84     10.96--29.05   \<0.001[\*](#t006fn001){ref-type="table-fn"}   8.27      4.42--15.46   \<0.001[\*](#t006fn001){ref-type="table-fn"}
  **Uses alcohol**                                                                                                                                                                                                                                                                             
   No                                                                                                                       20        4.4                   434                     95.6       1.00                                                                                            
   Yes                                                                                                                      83        32.4                  173                     67.6       10.41     6.20--17.50    \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
  **Used to use a "Facebook" application**                                                                                                                                                                                                                                                     
   No                                                                                                                       3         6.5                   43                      93.5       1.00                                                                                            
   Yes                                                                                                                      100       15.1                  564                     84.9       2.54      0.77--8.35     0.124                                                                  
  **Used to use a "Facebook" application**                                                                                                                                                                                                                                                     
   No                                                                                                                       26        7.7                   313                     92.3       1.00                                                                                            
   Yes                                                                                                                      77        20.8                  294                     79.2       3.15      1.97--5.06     \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
  **Used to work in a night-work sector**                                                                                                                                                                                                                                                      
   No                                                                                                                       95        13.8                  593                     86.2       1.00                                                                                            
   Yes                                                                                                                      8         36.4                  14                      63.6       3.57      1.46--8.73     0.005[\*](#t006fn001){ref-type="table-fn"}                             
  **Used to have sex in exchange for items or money**                                                                                                                                                                                                                                          
   No                                                                                                                       99        14.1                  601                     85.9       1.00                                                                                            
   Yes                                                                                                                      4         40.0                  6                       60.0       4.05      1.12--14.60    0.033[\*](#t006fn001){ref-type="table-fn"}                             
  **Has been arrested**                                                                                                                                                                                                                                                                        
   No                                                                                                                       69        10.5                  587                     89.5       1.00                                                                                            
   Yes                                                                                                                      34        63.0                  20                      37.0       14.46     7.89--26.51    \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
  **Knowledge on the impacts of MA use**                                                                                                                                                                                                                                                       
   Low                                                                                                                      45        17.7                  209                     82.3       3.55      0.82--15.35    0.089                                                                  
   Moderate                                                                                                                 56        13.3                  365                     86.7       2.53      0.59--10.84    0.120                                                                  
   High                                                                                                                     2         5.7                   33                      94.3       1.00                                                                                            
  **Attitude on the impacts of MA use**                                                                                                                                                                                                                                                        
   Low                                                                                                                      48        22.7                  163                     77.3       4.42      2.02--9.68     \<0.001[\*](#t006fn001){ref-type="table-fn"}                           
   Moderate                                                                                                                 47        12.7                  324                     87.3       2.18      1.00--4.74     0.005[\*](#t006fn001){ref-type="table-fn"}                             
   High                                                                                                                     8         6.3                   120                     93.8       1.00                                                                                            

\*Significance level α = 0.05

After controlling for tribe, marital status, religion, education, occupation, and having Thai ID card in the multivariate model, 8 variables were found to be associated with MA use among the Akha and Lahu youths in northern Thailand: sex, age, having a family member who used MA, having been physical assaulted by family member while aged 0--5 years, having been physical assaulted by family member while aged 6--14 years, having a close friend who drinks alcohol, having a highly confident personality, smoking.

Males had a 4.75-fold (95% CI = 2.27--9.95) greater chance of MA use than females. Participants aged 21--24 years had a 2.51-fold (95% CI = 1.11--5.71) greater chance of MA use than those aged 15--17 years. Those who had a family member who used MA had a 5.04-fold (95% CI = 1.66--15.32) greater chance of MA use than those who did not. Those who had been physically assaulted by a family member while aged 0--5 years had a 2.29-fold (95% CI = 1.02--5.21) greater chance of MA use than those who had not. Those who had been physically assaulted by a family member while aged 6--14 years had a 3.15-fold (95% CI = 1.32--7.54) greater chance of MA use than those who had not. Those who had a close friend who used alcohol had a 2.24-fold (95% CI = 1.24--4.72) greater chance of MA use than those who did not. Those who had a highly confident personality had a 2.35-fold (95% CI = 1.17--4.69) greater chance of MA use than those who did not, and those who smoked had a 8.27-fold (95% CI = 4.42--15.46) greater chance of MA use than those who did not ([Table 6](#pone.0234923.t006){ref-type="table"}).

Discussion {#sec016}
==========

Among the Akh and Lahu hill tribe youths who are living in northern Thailand, there was a high prevalence (14.5%) of MA use. There were also several factors related to MA use including personal characteristics, personality, family member and peer behaviors, and childhood experiences. Being male, being older, smoking, and having a highly confident personality were risk factors for using MA. Those who had a family member who used MA and had a close friend who used alcohol had a greater risk of using MA than those who did not. Childhood experiences of physical assault by a family member while aged 0--5 or 6--14 years were also associated with MA use among Akha and Lahu youths aged 15--24 years.

The prevalence of MA use among the youths who were studying in a vocational school in northern Thailand \[[@pone.0234923.ref027]\] was reported as 8.8%. This shows that the prevalence of MA use among the hill tribe youths (14.5%) is greater than that among the youths who were living in northern Thailand. It was also greater than the prevalence of MA use reported in Cambodia (10.4%) \[[@pone.0234923.ref028]\]. A greater proportion of MA use among the Akha and Lahu youths while comparing with Thai population, it could be supported by a qualitative study presented that social norms and also other positive personal perceptions among the Akha and Lahu were acting as major contributors for MA use in these population \[[@pone.0234923.ref024]\].

In our study, it was found that males had a significantly greater risk of using MA than females, which is consistent with a study conducted in Myanmar, which reported that males had a greater prevalence of MA users than females \[[@pone.0234923.ref029]\]. However, Dluzen et al \[[@pone.0234923.ref030]\] and Rungnirundorn et al \[[@pone.0234923.ref031]\] reported that females were more likely to be MA users and significantly more likely to be MA-dependent than males. This might be because in the culture of the Akha and Lahu hill tribe people, males dominate all activities at the family and community levels; therefore, males could expose to and use MA more than females \[[@pone.0234923.ref024]\].

In this study, it was also found that people aged 18--20 years had a greater risk of using MA than the youngest Akha and Lahu youths. This could be because older youths have income from work, and they could afford to use MA. Moreover, older youths may have many more close friends from socializing, and the opportunities to begin using MA could be greater than those among younger youths. The World Health Organization (WHO), Thailand, reported that Thai youths experienced their first use of drugs before the age of 14 years \[[@pone.0234923.ref032]\]. A study in Malaysia in 2018 \[[@pone.0234923.ref033]\] also reported that the age of beginning MA use was 13 years, which supports our finding. A report from a national survey on drug use and health in the United States in 2015 also reported that the early age of MA use was 12 years \[[@pone.0234923.ref034]\]. However, a study in Australia in 2019 \[[@pone.0234923.ref035]\] reported that among youths in Australia, the first use of MA occurred at 20 years, which is different from our study.

Smoking was found to be associated with MA use among Akha and Lahu youth in Thailand. This finding was supported by a study in Thailand that reported that smoking was significantly associated with the initiation of MA use among youths \[[@pone.0234923.ref027]\]. A study in Morocco also reported that smoking behavior was associated with MA use among high school children \[[@pone.0234923.ref036]\]. Moreover, in a review of an epidemiologic study in 2016 \[[@pone.0234923.ref037]\], it was found that smoking behaviors were greatly associated with MA use. In a systematic review, it was presented that smoking was a major predictor for MA use in various age categories \[[@pone.0234923.ref038]\].

A highly self-confident personality was also found to be associated with MA use among Akha and Lahu youths in Thailand. This finding could be explained by the fact that those who have high confidence would have a chance to engage in a new experience in their life, particularly in the use of MA among the Akha and Lahu youths. Due to youths being in a stage of life in which they are very eager to know their environment along with access to MA and a low education, youths can become MA users. This concept is supported by studies conducted in Taiwan \[[@pone.0234923.ref039]\] and in the United States \[[@pone.0234923.ref040]\]. However, a study in Iran reported the idea that a highly self-confident personality type was a protective factor for MA use \[[@pone.0234923.ref041]\]. However, the Alcohol and Drug Abuse Institute (ADAI) reported that those who had low confidence had a greater risk of initiating MA use among American people \[[@pone.0234923.ref042]\].

Having a family member who uses MA was greatly significantly associated with MA use among Akha and Lahu youths in Thailand. This is supported by a study by Chomchoie et al. \[[@pone.0234923.ref024]\]. The systematic review study clearly showed an association between a family history of drug use and MS use among youths \[[@pone.0234923.ref038]\].

A study in the United States reported that physical abuse before 15 years of age was a key factor associated with MA use and MA-related violence \[[@pone.0234923.ref040]\]. Moreover, a study in Morocco reported that living with an unsecure family was associated with MA use among youths \[[@pone.0234923.ref036]\]. Peltzer et al. \[[@pone.0234923.ref043]\] demonstrated that being a victim of physical assault, particularly by family members, was associated with MA use among youths in Asia. In our study, it was found that those children had been physical assaulted either during age of 0--5 years or 6--14 years or both periods had a greater chance of MA use that those who did not. A total of 108 cases were reported in having physical assaulted by family member from whole participants; 87 cases reported on age of 0--5 years, and 60 cases were reported on aged of 6--14 years. Among the victims, 38 out of 109 cases (34.8%) had experienced on physical assaulted by family member in both periods.

This may be children in childhood need to get love and care from people living around them particularly from their parents and family members to grow strong both physical and mental health. Children who grew up with love and safe environment, it could motivate to get desired outcomes in later years of age such as not use MA \[[@pone.0234923.ref044], [@pone.0234923.ref045]\].

In our study, it was found that children those who had a close friend who used alcohol had a greater chance of MA use than those who did not. This is supported by a study in the United Stated which was reported that those children who had a close friend who used alcohol had a greater chance to initiate MA than those who did not significantly \[[@pone.0234923.ref046]\]. A longitudinal study in rural cities, Wester United States, it was found that those adolescents who had a close friend who used alcohol was associated with substance use especially MA \[[@pone.0234923.ref047]\]. Moreover, a qualitative study in Thailand was also reported that having close friend who used alcohol led children to initiate MA \[[@pone.0234923.ref048]\].

Some limitations have been found in the study. First, identifying those people who used MA was difficult because it is an illegal substance in Thailand; therefore, most people who are using MA would not identify themselves as MA users. However, with the method of no information being traced back to any individual after filling in the questionnaire and the double-check method used by public health volunteers in a community to identify participants who used MA, the information gathered on the outcome would be closely related to the actual outcome. Under the current Thai government policy, all villagers have to be identified and classified in regard to whether they are using MA or not by their peers and an anonymous method. Those who are using MA are asked to participate in MA treatment programs in villages. This program is now working particularly well in rural villages and is managed by the Ministry of Public Health and other stakeholders \[[@pone.0234923.ref049]\]. Second, in part three of the questionnaire, questions were used to collect individual experience information related to when the participants were aged 0--5 years, particularly information related to physical assault by family members. These questions were answered by their parents, and the outcomes were shown to have high accuracy in the pilot test. Finally, three participants provided incomplete questionnaires, and they were excluded from the analysis. This small proportion of missing data would not interfere with the interpretation of the information.

Conclusion {#sec017}
==========

The study clearly shows the strong associations between childhood experiences while aged 0--14 years and personal behaviors and MA use among Akha and Lahu youths of older age in northern Thailand. Compared with other groups, male sex, smoking, older age, having close friends who use alcohol, and having a family member who uses MA were associated with MA use. Moreover, those who experienced physical assault from family members while aged 0--14 years were likely to use MA at a later age. Integrated intervention programs are urgently needed to reduce MA use among Akha and Lahu youths in Thailand; these programs should focus on improving family relationships and male individuals, smokers, and people with a highly confident personality. Moreover, the implementation should be focused in regularly monitoring and prevention on the physical assaulted during childhood by family members. The practical guideline on basic action while facing a problem of the physical assaulted in children by family members for the community health volunteers should be developed and provided. Strong collaborations among relevant agencies, both government and nongovernment, within countries and between counties are needed to address this problem.

Supporting information {#sec018}
======================

###### Questionnaire used in the study.

(PDF)

###### 

Click here for additional data file.

###### Data file of the study.

(XLSX)
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Click here for additional data file.
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Should rewrite the result part more shortly as the authors wrote the result of the multivariate analysis quite details. Recommendation should be added by addressing the physical assault.

Introduction

Please add the prevalence of MA use in the Chiang Rai province, especially among this hill tribe.

The two sentences after references \[14\] should be combined into one sentence as the sentence is too short.

Please explain the term of childhood experiences. Please also add some references related to childhood experiences and MA use.

Methods

Authors put the heading Study population, eligible, Inclusion and exclusion criteria then study sample, which are confusing. Please put only Study sample with inclusion and exclusion criteria. Then the authors could describe about sampling, how the authors did randomly sampling, please describe more detail which method of randomly sapling used? Especially authors mentioned 496 people from 10 Akha villages and 518 people from 10 Lahu villages, was it random sampling or opportunistic

For sample size, please add the reference of p=0.27.

Researchers developed the Instruments based on the previous instruments or not, if yes, please give the references such as instruments related to chilhood experiences. This is interesting that the authors got the information from parents which had recall bias, how long that the authors asked back in the childhood experiences. Did the authors also asked the children themselves, to cross-check the information of childhood experiences. Please give the references related to the Instruments of history of being assaulted, history of school expulsion, assault by family members, especially assault by peers, did the parents knew about these issues.
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Please indicate IOC value and Cronbach's alpha of 0.78 of which questions.

Pilot test should be conducted at least 30 participants, but the authors conducted pilot text only with 20, especially the authors had different target group Akha and other hill tribes, they should have at least 30 for each tribe.

Data Collection

Please specify which method of randomly selected the villages such as the simple, systematic and tec..

How select the participants from each village as the authors mentioned "496 people from 10 Akha villages and 518 people from 10 Lahu villages" Did the authors used PPS. Then how the authors did selected the participants from each selected village? Please specify the specific method of random sampling. Which methods that the authors interviewed the participants? How did you ensured the participants with low or not literacy? There were 71 participants had no education, how the participants answered to the questionnaire. What is the response rate?

Ethical

Please indicate the ethical approval Number, and how did the authors get the consent form from both parents and children.

Statistical Analysis

Please describe more about the multivariate analysis such as multiple logistic regression, which methods used, and which variables were enetred into the final model. Need to describe your statistical modeling techniques in much more detail.

Result

Table 2. History of family members' exposure to drugs and alcohol

Please change to be Ever had or having as the authors included the past and currently.

Table 5: Participants' behaviors and personality

Used MA at least once should be changed to be "Ever used MA at least once" and this should be included all variables as Ever used included past and currently.

Please indicate which variables entered in the model and the good fitness model. Please present the OR and 95%CI in the result for the variables significantly associated wit MA use. The authors showed in the table 6, but they did not described in the text.

Table 6 is too long, the authors could put in the appendix. The authors could briefly describe which variables were entered into the final model and which p valued in the univariate analysis, then the authors used which method for multivariate analysis such as backward elimination and presented only the final model that were significantly associated with MA use.

Discussion

This part is too short and please expand the discussion according to the variables were significantly associated wih MA use such as friends drinking related to MA? How/ Why? Had been physical assaulted by family member during childhood while aged 0-5 years and 6-14 years? How this related to MA? Are there any participants have been assault both during the 2 occasions. Please add more discussions and references to support for the factors associated with MA use.

Recomemndation should be revised according to the findings such as prevention of physical assaulted by family member during childhood. Please give more specific recomemndations.

Grammar - I would recommend reading through the manuscript purely to identify grammatical errors and awkward phrasing.

Reviewer \#4: General comments:

This paper addressed an important topic and one of special relevance in Thailand where the methamphetamine (MA) epidemic has a profound impact on communities, especially in the north of the country. The paper presents results of a cross-sectional study evaluating the association of childhood experiences and the use of MA among hill tribe youth in northern Thailand. This is an important addition to the literature on the topic and the results can inform public health action and intervention in the area. The paper is mostly descriptive and the statistical methods could be explained in more detail. The paper could benefit from careful editing both for language and for clarity and minimizing logical repetitions.
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1\. The abstract methods section could be edited and shortened to avoid repetitions of the phrase "...greater risk of MA use than those who did not..."

2\. In the abstract, conclusions: the last sentence and intervention for "male youth" need to be better explained (I suppose as a target population)

3\. Inclusion and exclusion: seems like the only criteria was age and the affiliation with the tribes, and understanding of Thai. And it will be helpful to note early on the population included youth who live in the tribal villages in the north of the country.

4\. Sample size calculation: for a comparison of two independent proportions, in addition to a proportion for the one reference group a difference in proportion and the power level are needed to complete the calculations. Please add the necessary details. Actually, reading further, the analysis does not compare the two samples at all -- rather, it is the association with MA use. So, the sample size need to reflect this!

5\. Research instrument section: Survey questions in Part 3 on childhood abuse in ages 0-5 refer also to abuse by family members, yet it is noted that this part was filled in by parents?? Why would this be done? Also for those that are \>18?

6\. Piloting the questionnaire: were modification done between repeated cycles of the pilot? And what data was used for the reliability assessment?

7\. Sample: after the 10 villages were randomly selected -- how were the individual sampled? Were all youth in each village approached? Also more than one youth per household? In which case the analysis need to take this into account.

8\. Results: what wasa the response rate? And what were reasons for non-participation?

9\. Table 1: may be interesting to add two columns comparing the two sample, in addition to the total. Also, factors that were mostly missing such as income could be deleted from the tables

10\. Tables 2-5 : can some of this information be presented in graphical form? Some items, for example "social behavior: yes/no" are hard to interpret; similarly items such as "accident" , "hospitalization" etc. are all these factors relevant? Also check the yes/no frequencies for question on parents support.

11\. Table 6: to reduce length, possibly delete variables with p-value \>0.2 or 0.3. also , some factors with small cells could be combined e.g. friends who use glue/heroin etc

12\. How was the MV model developed? The initial model (all variables presented in table 6 presumably) have a mixture of socio-demographic characteristic, exposures and self substance use, other risk factors including childhood abuse but also type/circumstance of MA use. A more careful consideration of what is relevant to include in the model may be useful. In addition, How was the final MV model determined? Stepwise procedure? Showing only those factors that were significant (wrong approach)?

13\. Was tribe a modifying factor for some covariates? The N may be large enough to allow some more refined analysis
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Comments to the Author

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Partly

Reviewer \#3: Yes

Reviewer \#4: Partly

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: No

Reviewer \#3: Yes

Reviewer \#4: No

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The PLOS Data policy requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: No

Reviewer \#3: No

Reviewer \#4: No

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

Reviewer \#4: Yes

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The work aimed to determine the factors associated with amphetamine use among the hill tribe youths by a cross-sectional among 710 Akha and Lahu youths.

A. More clarification on the accuracy of gathering information on MA use is needed. Validity of instrument?

: Improved in section of "method"

B. Provide reason of collecting data on violence during 0-5 years from parents.

: Improved, thank you for the comment.

Reviewer \#2: The authors survey 2 population (as in sampling method) but presented in all which is inappropriate. Akha and Lahu are different ethnic group, thus cannot combine in analysis (could be compared).

Methodology such as sampling, sample size determination, Tool development are skeptical.

It seems that the findings are not significant related to Akha and Lahu culture specifically (it could be found in any youth in Thailand and other countries)

: Thank you for the comment, I (Dr.Tawatchai Apidechkul) as the principle investigator have long experience in working with the hill tribe in Thailand for more than 15 years. I really known that the hill tribes have different cultures, some aspect very big different, but some aspect is not too big. However, understanding in practice for MA use, I feel that it is not too much relevant to the tribe cultures but rather in parenting styles. The original idea for doing this project was from our observation on the date we visited the village, we found that some youths have started in use of MA while the other did not. This scenario was similar all tribes. But the reason to do for two tribes, because of research budget and also other components such as the feasibility to test the research hypothesis. With the help of WHO-Thailand staff and also the staff of Harvard Medical School who are my advisor. Then the research was completed and the findings come out.

We had done a small project before doing this study, please see deatil: BMC Public Health, 2019. DOI: 10.1186/s12889-019-7226-y

Reviewer \#3: Comments from reviewers for the paper entitled "Associations of childhood experiences and methamphetamine use among Akha and Lahu hill tribe youths in northern Thailand: A cross-sectional study"

Abstract:

Should rewrite the result part more shortly as the authors wrote the result of the multivariate analysis quite details. Recommendation should be added by addressing the physical assault.

: Thank you very much for the comment. It is improved.

Introduction

Please add the prevalence of MA use in the Chiang Rai province, especially among this hill tribe.

: Thank you for the comment. I have tries so many times to seek the Thai and English information on the prevalence of MA use among people in Chiang Rai and also in the hill tribe, unfortunately , there is no information available. This was the information that we have had investigated before, during the study including in the period of writing up our manuscript, but no scientific or event the government's report on the situation of the MA use among the hill tribe people.

The two sentences after references \[14\] should be combined into one sentence as the sentence is too short.

: Improved.

Please explain the term of childhood experiences. Please also add some references related to childhood experiences and MA use.

:Thank you for the comment. Based on our study, we just interest in detecting the association of individuals' experience and MA use in later of their life among the hill tribe youths who are living in poor education and economic status.

UNICEF \[United Nation International Children's Emergency Fund. Childhood under threat : The state of the world's children 2005. Available from: <https://www.unicef.org/sowc05/english/childhooddefined.html> \] defines the childhood as the time of children to be in school and at play, to grow strong and confident with the love and encouragement of their family and an extended community of caring adults. Therefore the childhood experience is the experience of children during their childhood period which could be positive and negative impact on their later life.

Since, the purpose of the study and also the design of the study were not focused on detection the association of neither negative or positive experience during childhood, so called "adverse Childhood experience (ACEs)" \[Centers for Disease Control and Prevention (CDC). Violence prevention: adverse childhood experience (ACEs). Available from: <https://www.cdc.gov/violenceprevention/childabuseandneglect/acestudy/index.html>\] and MA use, but we did a cross-sectional by assessing many exposures (including childhood experience) and MA use, then we avoid to use the word of "Adverse childhood experience" in the study.

Therefore, with the different conditions of the child experience (which is one of the exposures) and ACEs, then we decide to not put the ACEs into the paper, to avoid the confusion of readers. We very hope you understand us.

Methods

Authors put the heading Study population, eligible, Inclusion and exclusion criteria then study sample, which are confusing. Please put only Study sample with inclusion and exclusion criteria. Then the authors could describe about sampling, how the authors did randomly sampling, please describe more detail which method of randomly sapling used? Especially authors mentioned 496 people from 10 Akha villages and 518 people from 10 Lahu villages, was it random sampling or opportunistic

For sample size, please add the reference of p=0.27.

: It is referred to the reference no. 26 which is presented from the beginning. \[Toeam A, Lapvongwatana P, Chansatitporn N, Chamroonsawasdi K. Predictive Factors of Amphetamine Use Among Youths in a Congested Community. Thai Red Cross Nursing Journal. 2016; 9(2): 88-103\]

Researchers developed the Instruments based on the previous instruments or not, if yes, please give the references such as instruments related to childhood experiences. This is interesting that the authors got the information from parents which had recall bias, how long that the authors asked back in the childhood experiences. Did the authors also asked the children themselves, to cross-check the information of childhood experiences. Please give the references related to the Instruments of history of being assaulted, history of school expulsion, assault by family members, especially assault by peers, did the parents knew about these issues.

Please also add the references of the questions related to knowledge and attitude toward MA use.

: We had done a qualitative approach in understanding the MA use among these two population \[Chomchoei C, Apidechkul T, Wongnuch P, Tamorapark R, Upala P, Nongkhai MP. Perceived factors influemcing the initiation of methamphetamine use among Akha and Lahu youths: a qualitative approach. BMC Public Health. 2019; 19: 847: DOI: 10.1186/s12889-019-7226-y.\] before doing this project. We used the information from our qualitative phase to develop the tool especially the questionnaire in this quantitative phase.

: The questions related to history of being assaulted, history of school expulsion, assault by family members, especially assault by peers were also obtained from our own experience in doing research in these populations, literature review, and also consulted with expert. We did not sure that the parents known about the issues. Thank you very much for pointing out the great issue. We will discussion with team to find the great method in our next project to solve the problem in family and community levels.

: Along the steps of doing the project, parents were not informed anything regarding their child. And we did not do the cross-check information between parents and child information on 0-5 years because from our pilot phase, we did check the accuracy and found that their provided mostly similar between parents and child. Moreover, after the questionnaire reaching to researchers, no information could reflect to any individual's information, then we did not do cross-check between parent and child during the study.

For the instrument, please specific which information that collected from parents and which information collected from children? As I am wondering that the authors collected the socio0denograhic of parents from themselves or collected from children. As the authors mentioned only that they collected childhood information from parents.

: Yes, only part three which was asking the child experience during aged 0-5 years, asked from their parents to improve the quality of the information due to the participants (children) were very young. In questionnaire part two which is asking on socioeconomic status was completed by participants (children). This is supported from the pilot period that most of the participants (children) have much more fluent in Thai (questionnaire was provided in Thai) than their parents and more understand the question.

Please indicate IOC value and Cronbach's alpha of 0.78 of which questions.

Pilot test should be conducted at least 30 participants, but the authors conducted pilot text only with 20, especially the authors had different target group Akha and other hill tribes, they should have at least 30 for each tribe.

: Thank you for the comment. The IOC method is normally done by three experts in the field which is the common method. In pilot phase, we did for 10 participants because several reasons; 1) we have had some information from our previous study (reference no. 24); 2) to get the participants who were using Ma was very difficult; and 3) in the process of detecting the Cronbach's alpha of 0.78, we did 3 times which is enough to improve the quality of the questions in section of KAP.

Data Collection

Please specify which method of randomly selected the villages such as the simple, systematic and tec..

: Improved

How select the participants from each village as the authors mentioned "496 people from 10 Akha villages and 518 people from 10 Lahu villages" Did the authors used PPS. Then how the authors did selected the participants from each selected village? Please specify the specific method of random sampling. Which methods that the authors interviewed the participants? How did you ensured the participants with low or not literacy? There were 71 participants had no education, how the participants answered to the questionnaire. What is the response rate?

: After making simple random method to get the selected list of the villages, people aged 15-24 who were living in the villages were invited to participate the study. The response rate was was 77.6% ( 385 of 496) in Akha, and 62.7% (325 of 518) in Lahu. This were acceptable for the survey design with some sensitive problem as MA. After getting the response, we had discussed on the response rates, but we have found that there were not different from our previous works among people in these two tribes.

: Those who responded on no-educated but still able to complete the questionnaire. This is also not surprise for us because from our previous studies and also our prior study in MA (reference No.24), we found that those who did not completely complete the 6th graded in primary school (grade 1-6), they would prefer to answer no education. For instance, a person finished in the 4th graded of primary school, with the answer of the questionnaire provided; no-education, primary education, secondary school, high school, vocational school, and university degree. They will answer in "no-educate". The answer provided in the questionnaire is ordinal scales with one possible choice in each participant.

Ethical

Please indicate the ethical approval Number, and how did the authors get the consent form from both parents and children.

: Improved

Statistical Analysis

Please describe more about the multivariate analysis such as multiple logistic regression, which methods used, and which variables were enetred into the final model. Need to describe your statistical modeling techniques in much more detail.

:Improved

Result

Table 2. History of family members' exposure to drugs and alcohol

Please change to be Ever had or having as the authors included the past and currently.

: Improved and thank you very much.

Table 5: Participants' behaviors and personality

Used MA at least once should be changed to be "Ever used MA at least once" and this should be included all variables as Ever used included past and currently.

:Improved and thank you very much.

Please indicate which variables entered in the model and the good fitness model. Please present the OR and 95%CI in the result for the variables significantly associated wit MA use. The authors showed in the table 6, but they did not described in the text.

: Thank you very much for the comment. In the step of analysis, we started in consideration in each group of independent variables with dependent variable according to the conceptual framework. Along the analysis, pseudo R2 of Cox-Snell R2 and Nagelkerke R2 were used for the determination of fit of the model, and chi-square of the model was used for determination of the prediction of model to the dependent variable. In each step, those predicting variables which was not significant in the model, were excluded from the model because the statistic on fitting model and predicting the model showed not good to fit the model. In the best fit model in the last model (multivariate model) was used for presenting the most fit model in explaining the associations. And in the final step after 8 variables presented the associations, we have controlled the impact of "tribe, marital status, religion, education, occupation, and Thai ID card" in the final model to fit the associations.

: This is why we are not presenting every variables in the model, because we need to find the best fit model to explain the association according to both epidemiological and biostatistics concepts.

Table 6 is too long, the authors could put in the appendix. The authors could briefly describe which variables were entered into the final model and which p valued in the univariate analysis, then the authors used which method for multivariate analysis such as backward elimination and presented only the final model that were significantly associated with MA use.

: As this is the first pioneer study, we would like to show all variables that much related to the MA use. However, many variables, which found not too much relevant to the MA, have been deleted from the table. Since this is the fisrt pioneer study on MA among the two major hill tribe youths in Thailand, we very hope that many variables will be considered for the next research study.

: In the step of the analysis, we used "ENTER" mode which is allowed the researcher to consider the association in every step and we used the statistic on identifying in fitting the model. We did not concern only the association of the statistics but we also consider on the the association of the public health. Moreover, we used our original conceptual framework for doing the analysis.

: In the step of analysis, we started in consideration in each group of independent variables with dependent variable according to the conceptual framework. Along the analysis, pseudo R2 of Cox-Snell R2 and Nagelkerke R2 were used for the determination of fit of the model, and chi-square of the model was used for determination of the prediction of model to the dependent variable.

Discussion

This part is too short and please expand the discussion according to the variables were significantly associated wih MA use such as friends drinking related to MA? How/ Why? Had been physical assaulted by family member during childhood while aged 0-5 years and 6-14 years? How this related to MA? Are there any participants have been assault both during the 2 occasions. Please add more discussions and references to support for the factors associated with MA use.

: Thank you very much for the great question. There are 38 cases that presented had been physical assaulted in both period of life.

: We have extended our discussion to cover all aspects as suggested with numbers of references. Thank you very much for great comments here.

Recomemndation should be revised according to the findings such as prevention of physical assaulted by family member during childhood. Please give more specific recomemndations.

: Thank you for the comment, it's improved.

Grammar - I would recommend reading through the manuscript purely to identify grammatical errors and awkward phrasing.

: Thank you very much, it is checked by the American Journal Experts with code no. 6EAB-88FC-7B3F-EF75-D4F1 .

Reviewer \#4: General comments:

This paper addressed an important topic and one of special relevance in Thailand where the methamphetamine (MA) epidemic has a profound impact on communities, especially in the north of the country. The paper presents results of a cross-sectional study evaluating the association of childhood experiences and the use of MA among hill tribe youth in northern Thailand. This is an important addition to the literature on the topic and the results can inform public health action and intervention in the area. The paper is mostly descriptive and the statistical methods could be explained in more detail. The paper could benefit from careful editing both for language and for clarity and minimizing logical repetitions.

Specific comments:

1\. The abstract methods section could be edited and shortened to avoid repetitions of the phrase "...greater risk of MA use than those who did not..."

: Thank you very much, it was improved.

2\. In the abstract, conclusions: the last sentence and intervention for "male youth" need to be better explained (I suppose as a target population)

: Improved

3\. Inclusion and exclusion: seems like the only criteria was age and the affiliation with the tribes, and understanding of Thai. And it will be helpful to note early on the population included youth who live in the tribal villages in the north of the country.

: Improved

4\. Sample size calculation: for a comparison of two independent proportions, in addition to a proportion for the one reference group a difference in proportion and the power level are needed to complete the calculations. Please add the necessary details. Actually, reading further, the analysis does not compare the two samples at all -- rather, it is the association with MA use. So, the sample size need to reflect this!

: Thank you for the comment. As we used a cross-sectional design which aimed to estimate the overall of the prevalence of MA use and to determine the factors associated with MA use. We did not aim to make a comparison from the earlier. Then, during the sample size calculation, it was looked as a whole sample size of the study sample. However, to much more sense in interpreting the finding, we divided into two proportional groups.

: Based on the concept of epidemiological studies in a cross-sectional design, two or more groups is not allowed. We measures both many exposures and outcome (MA use) in the same point of time according to its design.

5\. Research instrument section: Survey questions in Part 3 on childhood abuse in ages 0-5 refer also to abuse by family members, yet it is noted that this part was filled in by parents?? Why would this be done? Also for those that are \>18?

: Yes, this section (part 3) was asked on the experience during 0-5 years on the participants, but from our pilot phase we have found that the most abest way to gather the most accuracy information was from their parents due to the recall ability of participants (children). Therefore, we have asked these questions (part no3) from parents instead from children.

6\. Piloting the questionnaire: were modification done between repeated cycles of the pilot? And what data was used for the reliability assessment?

: Yes, during the repeated cycles, many point had been improved such as the sentences, words, phrases used in the questionnaire, and also the order of the questions. Some words are very difficult and not familiar in the Akha and Lahu circumstance.

: The reliability test, we detected on KAP and present in overall Cronbach alpha of the questionnaire in the last cycle. Because in the first and second cycles, we focus on the feasible and understanding of the questions used, word used, paragraph used and the order of the questions.

7\. Sample: after the 10 villages were randomly selected -- how were the individual sampled? Were all youth in each village approached? Also more than one youth per household? In which case the analysis need to take this into account.

: Yes, all youths in the selected villages who met the criteria were invited to join the study. No conditions on the number of children in a household. After we got the list from village headman, we approach everyone.

8\. Results: what wasa the response rate? And what were reasons for non-participation?

: Thank you for the comment, it was provide the response rate in section of the results.

9\. Table 1: may be interesting to add two columns comparing the two sample, in addition to the total. Also, factors that were mostly missing such as income could be deleted from the tables

: Improved

10\. Tables 2-5 : can some of this information be presented in graphical form? Some items, for example "social behavior: yes/no" are hard to interpret; similarly items such as "accident" , "hospitalization" etc. are all these factors relevant? Also check the yes/no frequencies for question on parents support.

: Thank you for the comments. Even this is a good idea, however, based on our raw data to present in form of graphic is very difficult.

: We so sorry, after getting back from AJE who checked and corrected the grammar for the paper, we did not checking again before submitting to the journal. In terms of "social behavior", we mean socialized behavior. We have found that those who have much more activities including joining in parties were more at risk in use of MA. This is the original in putting the question into the questionnaire. Since this variable is a poor predictor in the logistic regression model, it was deleted from table no.6

11\. Table 6: to reduce length, possibly delete variables with p-value \>0.2 or 0.3. also , some factors with small cells could be combined e.g. friends who use glue/heroin etc

: Thank for the great comments. We have tried to deleted some variables that not too much related to the MA use such as p-value \> 0.3 and did cell combination in some variables as suggestions which are related information in other tables such as table 1-4.

12\. How was the MV model developed? The initial model (all variables presented in table 6 presumably) have a mixture of socio-demographic characteristic, exposures and self substance use, other risk factors including childhood abuse but also type/circumstance of MA use. A more careful consideration of what is relevant to include in the model may be useful. In addition, How was the final MV model determined? Stepwise procedure? Showing only those factors that were significant (wrong approach)?

: Thank you very much for the comment. Actually, we used "Enter" mode to extract the final model based on the conceptual framework in a cross-sectional method. Then to use "Backward" or "Forward" or "Stepwise" is not a good technique since we have to consider not just statistical significant but also public health significant (marginal significant) but it is needed to be included into the model. Under some condition, we have to consider on the size of the association (OR) and confident interval (CI), even the p-value is not shown the significance.

In the step of analysis, we started in consideration in each group of independent variables with dependent variable according to the conceptual framework. Along the analysis, pseudo R2 of Cox-Snell R2 and Nagelkerke R2 were used for the determination of fit of the model, and chi-square of the model was used for determination of the prediction of model to the dependent variable.

In the final step after 8 variables presented the associations, we have controlled the impact of "tribe, marital status, religion, education, occupation, and Thai ID card" in the final model to fit the associations.

13\. Was tribe a modifying factor for some covariates? The N may be large enough to allow some more refined analysis

: Thank you very much for the suggestion. We have planned to do that, however, the analysis and results presented this article is based on our original purpose. We will do for analysis in different tribe, if any interest comes will be find a proper place for publication.

Thank you very much!

TK
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PLOS ONE

Dear Dr. Apidechkul,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

We would appreciate receiving your revised manuscript by Jun 21 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Siyan Yi, MD, MHSc, PhD

Academic Editor

PLOS ONE
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Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#2: All comments have been addressed

Reviewer \#4: (No Response)

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#2: No

Reviewer \#4: Partly

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#2: No

Reviewer \#4: No

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#2: No

Reviewer \#4: No

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#2: Yes

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#2: Although the author respond to comments, it is unclear.

Sampling method was straified cluster sampling, thus sample size calculation needs adjustment for design effect.

Reliability process is unusal (three rounds with the same 20 samples and calulated alpha from last round). Recall bias appeared. Alpha should be presented for individual section rather than overall.

Table 2-5 should be compare between two hill-tribes.

Although the MA lifetime prevalence is 3 times higher than general population of Thailand in 2019, it should be dicussed why it is.

The specific culture of these hill-tribes affected to MA use still need to clarify.

Reviewer \#4: The authors were responsive to comments and the paper is now improved and has greater clarity overall. However, not all the relevant responses that are given in the letter to the editor are included in the paper. I have a few remaining comments:

Specific comments:

1\. In the abstract, conclusions: the last sentence and intervention for "male youth" need to be better explained (I suppose as a target population) -- this sentence is still not well phrased. is the intention to say: ...interventions that lowers risk of MA use by addressing family relationship, male youth risk behaviors....etc....?

2\. Sample size calculation: still need clearer description of what was done under what assumption. if the calculations were to estimate the proportion of MA use, then a single sample with confidence interval widths could be used. if it is based on comparing two proportions (which is what is indicated), then, explain which groups are compared and if this is within each tribe group? - this may not be a critical point in the paper but if included, it should be clear and relevant to the analysis performed.

3\. As more than one youth per household could participate, can the authors add the info on how many clusters with size\>1 were included? as the analysis does not take this clustering into account at a minimum, a note referring to potential biases in estimating the statistical significance (standard errors of estimates) should be included in methods and/or discussion. this is an important methodological issue.

4\. Results: I do not find the reported "response rate" to the survey in the manuscript.

5\. Table 1-5: the paper would benefit by creating tables 1-5 that contain more information including: a) the original n & 5 columns for overall frequencies and combining with it the univariate analysis that appears in table 6. then table 6 would just have the final multivariate table. this will be make it easier for the reader to capture the final model.

6\. Description on how the MV model developed should be added to methods (it is in the response letter but not in the paper)

7\. for goodness of fit for logistic mode -- the c-statistics ( or area under the ROC) is preferable.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#2: Yes: Manop Kanato, Ph.D. Associate Professor, Department of Community Medicine, Khon Kaen University, Thailand. President of Administrative Committee of Substance abuse Academic Network, Office of the Narcotic Control Board of Thailand.

Reviewer \#4: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Reviewer \#2: Although the author respond to comments, it is unclear.

1.Sampling method was straified cluster sampling, thus sample size calculation needs adjustment for design effect.

: Thank you very much professor for such great comment. We have tried to calculate the sample size by putiing the effect size, however, it is still in around 700. Moreover, the from the CIs particularly in presentation the significant, there were presented with very narrow such as in sex; OR=4.75, 95%CI=2.27-9.95, and aged 21-24 years; OR=2.51, 95%CI=1.11-5.71.

: Moreover, this is a cross-sectional without any previous information particularly in the prevalence of MA use in this population, therefore, we have carefully discussed with two statisticians; one from Mahidol University and another one is my professor from Harvard School of Public Health, both them suggested that with the assumptions, it is good to use the samples obtained in the study.

: However, we will keep in mind this significant point from your comments for our next work. Thank you very much professor.

2.Reliability process is unusal (three rounds with the same 20 samples and calulated alpha from last round). Recall bias appeared. Alpha should be presented for individual section rather than overall.

: This is common while developing the quality of the tool. We can not calculate the the reliability in the first round because after finishing the first round, many points were changed and improved. It meat that we need to get the final and completed version to test and calculate for reliability score before use.

: Another very important point is this is the pioneer project on doing in the MA problem among the hill tribe who have limited in use Thai. Then, we had had very carefully obtained the information and also approached tham.

: I very hope that you understand us and thank you very much.

3\. Table 2-5 should be compare between two hill-tribes.

: thank you for the comment, it's revised and improved.

4\. Although the MA lifetime prevalence is 3 times higher than general population of Thailand in 2019, it should be dicussed why it is. The specific culture of these hill-tribes affected to MA use still need to clarify.

: Thank you very much for the comment. It's improved in page no.

Reviewer \#4: The authors were responsive to comments and the paper is now improved and has greater clarity overall. However, not all the relevant responses that are given in the letter to the editor are included in the paper. I have a few remaining comments:

Specific comments:

1\. In the abstract, conclusions: the last sentence and intervention for "male youth" need to be better explained (I suppose as a target population) -- this sentence is still not well phrased. is the intention to say: ...interventions that lowers risk of MA use by addressing family relationship, male youth risk behaviors....etc....?

: Thank you for comment, it's improved.

2\. Sample size calculation: still need clearer description of what was done under what assumption. if the calculations were to estimate the proportion of MA use, then a single sample with confidence interval widths could be used. if it is based on comparing two proportions (which is what is indicated), then, explain which groups are compared and if this is within each tribe group? - this may not be a critical point in the paper but if included, it should be clear and relevant to the analysis performed.

: Thank you so much for the valuable comment in this point. It has been revised an improved in section of sample size calculation.

: Since, there is no scientific data available on the prevalence of the MA use among the hill tribe population, then, the calculation for the sample size was based on the information (prevalence) from the study conducted in Thai youth who lived in the central of Bangkok which was conducted by Toeam, et al \[26\]. Moreover, based on the information of the number of population between the Akha and Lahu which was reported by the Hill tribe Welfare and Development Center \[18\], two tribes had similar size of the population living 243 Akah villages (approximately 60,000 population) and 216 Lahu villages (approximately 50,000 population).

3\. As more than one youth per household could participate, can the authors add the info on how many clusters with size\>1 were included? as the analysis does not take this clustering into account at a minimum, a note referring to potential biases in estimating the statistical significance (standard errors of estimates) should be included in methods and/or discussion. this is an important methodological issue.

: We have revised our raw data, and it was found that no household or family that presented more than one participant. We accept that we never though this issue before. We have learned this new point, thank you very much.

: However, we have put information in section of "step of data collection" to make clear the point.

4\. Results: I do not find the reported "response rate" to the survey in the manuscript.

: We have responded to this point in our previous version regarding to the comment from one of reviewers. Please see the first sentences on the result section.

5\. Table 1-5: the paper would benefit by creating tables 1-5 that contain more information including: a) the original n & 5 columns for overall frequencies and combining with it the univariate analysis that appears in table 6. then table 6 would just have the final multivariate table. this will be make it easier for the reader to capture the final model.

:Thank you very much for the comment. However, the previous reviewer suggested to put more statistics in table no.2-5 (Comment no.2). Therefore, we would like to maintain on univariate and multi variate analyses in same table (table 6). It's also much more easier in explain the relationship between variables. I very hope that you understand us.

6\. Description on how the MV model developed should be added to methods (it is in the response letter but not in the paper)

: Thank you very much for the comment. It's improved in page no. 6

7\. for goodness of fit for logistic mode -- the c-statistics (or area under the ROC) is preferable.

: Thank you very much. This is one thing that I have learned thank you so much.

Thank you so much!

TK

Regards,

TK

Assistant Professor Dr.Tawatchai Apidechkul

Deputy Dean, School of Health Science, MFU

Director, Center of Excellence of the Hill tribe Health Research, WHO-CC

Former Hubert H Humphrey Fellow (2013-2014), Emory University

Global Health Delivery Intensive (Harvard School of Public Health)
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Dear Dr. Apidechkul,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

Please submit your revised manuscript by Jul 17 2020 11:59PM. If you will need more time than this to complete your revisions, please reply to this message or contact the journal office at <plosone@plos.org>. When you\'re ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). You should upload this letter as a separate file labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. You should upload this as a separate file labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. You should upload this as a separate file labeled \'Manuscript\'.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter. Guidelines for resubmitting your figure files are available below the reviewer comments at the end of this letter.

If applicable, we recommend that you deposit your laboratory protocols in protocols.io to enhance the reproducibility of your results. Protocols.io assigns your protocol its own identifier (DOI) so that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

We look forward to receiving your revised manuscript.

Kind regards,

Siyan Yi, MD, MHSc, PhD

Academic Editor

PLOS ONE

Additional Editor Comments (if provided):

Thanks for your revisions. The manuscript is now much improved and almost ready for publication. However, since PLOS ONE does not allow you to proofread your manuscript after acceptance, I would like you to take this opportunity to do so. Here are some examples for your consideration:

1\. I am not sure if 'Thai-Myanmar-Laos Republic' border is correct. If the 'Republic' is for Laos, the more commonly used is 'Lao People\'s Democratic Republic' or just 'Laos.'

2\. You may consider using 'adverse childhood experiences' which is widely used in the literature instead of 'bad childhood experiences.'

3\. Abstract:

\- First sentence in Methods may be revised to avoid repeating the objective.

\- Results: After controlling for...

\- Since the analyses included both Akha and Lahu youth, repeating the expression '...among Akha and Lahu youth in northern Thailand' brings more confusions than helps and unnecessarily increased the word count.

\- I am not sure if 'ORadj'is commonly used. May consider 'adjusted odds ratio (AOR).

4\. Methods:

\- It would great if you could add a little bit more information on the inclusion criteria for both youth (participants) and parents. More information of the selection of the participants (youth and parents) is also required.

\- Since this study was conducted among tribal populations, research instrument should also include information on the languages used for the questionnaire for each tribe, if translation (and back-translation) was performed, and average time required for the interview.

\- 'The questionnaires were conducted three (3) times in the same piloting samples...' This is hard to understand: what does this mean? How many questionnaires were developed? If different questionnaires were developed for youth and parents, this should be clearly described.

\- The flow of the information would be better if the sampling procedures (Steps of data collection) comes before 'Research instruments.'

\- 'All questionnaires were properly destroyed after coding' -- what does this really mean? After data entry?

\- The writing of 'Statistical analysis' can be improved by removing typos and grammatical errors. 'Conceptual framework' was mentioned without earlier discussion.

5\. Please proofread the whole manuscript accordingly.

\[Note: HTML markup is below. Please do not edit.\]

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email PLOS at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Additional Editor Comments (if provided):

Thanks for your revisions. The manuscript is now much improved and almost ready for publication. However, since PLOS ONE does not allow you to proofread your manuscript after acceptance, I would like you to take this opportunity to do so. Here are some examples for your consideration:

: Thank you so much!

1\. I am not sure if 'Thai-Myanmar-Laos Republic' border is correct. If the 'Republic' is for Laos, the more commonly used is 'Lao People\'s Democratic Republic' or just 'Laos.'

: Thank you so much for the correction in the point, it's replaced by "Laos" in whole tex.

2\. You may consider using 'adverse childhood experiences' which is widely used in the literature instead of 'bad childhood experiences.'

: As we have responded to the point in previous version that in this study that the cross-sectional was used to explored on all factors relevant to MA use in late years of the Akha and Lahu youths. Having bad experience while very early ages were determined as one of factors in the model. Therefore, we have decided that if it is used the word of "adverse childhood experience" may not reflect the study concept.

: However, we concern a lot and have had long discussion in the point.

: Thank you very much for your concern, and now we are planning a new project to detect a particular of impact of "adverse childhood experience" among these population by a stronger study design.

: Thank you once again for your valuable suggestion.

3\. Abstract:

\- First sentence in Methods may be revised to avoid repeating the objective.

: Thank you so much, it's improved.

\- Results: After controlling for...

: Thank you, it's improved

\- Since the analyses included both Akha and Lahu youth, repeating the expression '...among Akha and Lahu youth in northern Thailand' brings more confusions than helps and unnecessarily increased the word count.

: Thank you, we agree with you and it's improved.

\- I am not sure if 'ORadj'is commonly used. May consider 'adjusted odds ratio (AOR).

: Replaces all

4\. Methods:

\- It would great if you could add a little bit more information on the inclusion criteria for both youth (participants) and parents. More information of the selection of the participants (youth and parents) is also required.

: It's improved. Detail of selection the participants is provided in the "Step of data collection"

\- Since this study was conducted among tribal populations, research instrument should also include information on the languages used for the questionnaire for each tribe, if translation (and back-translation) was performed, and average time required for the interview.

: Thank you for great comment, it's improved. In the section of language, the questionnaire is provided in Thai because all of the participants including their parents are able to use Thai.

\- 'The questionnaires were conducted three (3) times in the same piloting samples...' This is hard to understand: what does this mean? How many questionnaires were developed? If different questionnaires were developed for youth and parents, this should be clearly described.

: Since this is the pioneer of the project relevant to the MA use in the hill tribe, therefore, no standard or other questionnaire are available.

In this step (pilot), we had several purposes to do this such as sequencing of the questions, words or sentences used weather agiant culture or belief, or feel stigma or not, questions make free of sense to answer or not. Therefore, it's needed to have many times to repeat for making sure the quality of the questionnaire is met.

: The questions for children, were tested among the youths and the questions for the parents were asked their parents accordingly.

: We developed only one set of questionnaires, with having six parts, presented detail in page. 4-5

: We very hope you understand our situation.

\- The flow of the information would be better if the sampling procedures (Steps of data collection) comes before 'Research instruments.'

: Thank you, it's re-sequence accordinly

\- 'All questionnaires were properly destroyed after coding' -- what does this really mean? After data entry?

: It means that all filled questionnaire form (hard copy by participants and parents, there were destroyed after coding and putting into the computer by cutting it into a very small piece and burning with the university waste management processing. This reflects on the comments of the Ethical Consideration Board that to protect the release of any information to public which we has strictly followed the comments.

\- The writing of 'Statistical analysis' can be improved by removing typos and grammatical errors. 'Conceptual framework' was mentioned without earlier discussion.

: Thank you so much, it's improved.

5\. Please proofread the whole manuscript accordingly.

: We all (authors) have carefully looked throughout the whole paper at least three rounds and many points have been improved. Thank you so much.

I have uploaded two files as supplements; questionnaire and data file of the study.

Thank you so much!

TK
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Dear Dr. Apidechkul,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

Siyan Yi, MD, MHSc, PhD

Academic Editor

PLOS ONE
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Associations of childhood experiences and methamphetamine use among Akha and Lahu hill tribe youths in northern Thailand: A cross-sectional study

Dear Dr. Apidechkul:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Siyan Yi

Academic Editor

PLOS ONE
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